This paper discusses the structure of fish assemblages using information from 17 European estuarine areas (in the British Isles, Portugal, Belgium, France, the Netherlands, Germany, Norway and Spain). Binary (presence/absence) and quantitative data for each assemblage have been used to assess the assemblage structure according to taxonomy (Le. species identity). Following this, a total of 29 functional guilds were created in order to describe the use made of an estuarine area for each taxon encountered: feeding preferences, reproduction type, substratum preferences (for bottom dwelling fish) and position within the water column (vertical preference guild). The paper focuses on the designation and determination of the proportions of the guild members of the fish assemblage within each estuary. Ecological guilds within the assemblage include estuarine residents, marine juvenile migrants, catadromous and anadromous migrants, marine seasonal users, and freshwater and marine adventitious species. Feeding guilds include detritivores, planktonic feeders, infaunal croppers and sediment ingesters, piscivores, and active predators of mobile crustaceans. Reproduction guilds include planktonic and demersal spawners and those using brood-protection. The substratum preference indicates the proportions of sand, mud, rock and vegetation dwellers, and the vertical preference denotes benthic, demersal or pelagic species. The analysis has allowed both the estuaries to be grouped according to taxonomic and guild similarity and the characterisation of a typical European estuarine fish assemblage. Within the limits posed by differing sampling methods, times of sampling and survey rationale, there is a high similarity between estuaries. The data indicate common patterns of estuarine usage irrespective of the differences between the estuaries although such patterns cannot be interpreted fully given the incomplete knowledge of their physical and anthropogenic characteristics.
INTRODUCTION
Estuaries have long been regarded as important sites for fish, for long-term residence as well as nursery and overwintering, as migration routes and areas which naturally support large numbers of fish (McHUGR, 1967; HAEDRICH, 1983) . Similarly, the impact of human activities on the fishes' habitat and the utility of fish study in estuarine management has received much attention (e.g. ELLIOI3 et al., 1988; COSTA and ELLIOi-r, 1991; POMFRET etaL, 1991 ) . Much previous information has been provided by studies on single estuaries (e.g. RAMERLYNCK 1993; ELLIOTT and TAYLOR, 1989) or at most on two or three estuaries (POMFRET et aL, 1991; COSTA and ELLIOI3, 1991; HOVENKAMP and VAN DER VEER, 1993) . There have been studies of inshore fish assemblage structure within countries (e.g. HENDERSON, 1989 ) and the International Council for the Exploration of the Sea (ICES) is charged with co-ordinating international studies on commercial marine species. Within the southern hemisphere, there have been extensive studies of estuarine fish assemblages (BLABER, 1991; BLABER et aL, 1989) but it is of note that within and ELLIO1-F, 1991 REBELO, 1992 Entec Ltd., unpubl. MARCHAND, unpubl. HAMERLYNCK, 1993 HOVENKAMP and VAN DER VEER, 1993 HAMERLYNCK, 1993; HOVENKAMP and VAN DER VEER, 1993 HAMERLYNCK, 1993; HOVENKAMP and VAN DER VEER, 1993 DAN KERS et aL, 1979 THIEL, etaL, 1995 HOLLAND, 1989 TAYLOR, 1983 TAYLOR, ,1985 Unpubl. data MARSHALL and ELLIOI-F, unpublished and in press. POMFRET et al., 1991 POMFRET etaL, 1991 COSTA and ELLIO1-F, 1991 RASMUSSEN, 1973 NASH, 1988 geographical areas. In contrast, the COST 647 initiative (KEEGAN, 1991a, b) attempted with some success to compare marine benthic invertebrate populations and communities throughout western Europe.
Most studies which describe and compare the structure of communities and assemblages do so through an analysis of the taxonomic attributes and components, Le. the presence, abundance and/or biomass of species (or other taxonomic separation). However, it is increasingly accepted that an analysis of other attributes which describe ecological interactions and features also provides valuable information. There are two groups of such attributes which Table 3 . Summary of characteristics of estuarine areas studied. A.) 1984; COSTA, 1988; GAUDENCIO et aL, 1991 ) . may be used irrespective of taxonomic identity -the individual size and/or biomass of the community members, Le. to give the importance of an individual dependent on size (e.g. see SCHWl NGRAMER, 1988) , and the use of functional groups or guilds which denote the biological characteristics of organisms (e.g. nature of reproduction, feeding, spatial and temporal use of an area) (e.g. FAUCRALO and JUMARS, 1979; WORO, 1990) . Such ecotrophic guilds have been proposed for fish by McHUGH (1967) and developed by other workers (e.g. HAEDRICH, 1983; ELLIOTT and TAYLOR, 1989; HENDERSON, 1989; ELLIOTI et aL, 1990) . However, the increasing availability of data for estuarine fish communities gives an opportunity for their use in greater detail such that the present paper aims to further develop the number and type of guilds and to give the proportions of taxa in each guild in each estuary.
Tagus
The present study is part of a programme which attempts to present and summarise the taxonomic characteristics of estuarine fish assemblages of the European Atlantic seaboard; to assess the resemblances and dissimilarities between the areas, according to the different biological characteristics observed (taxonomic and biological characteristics); to make comparisons at family level (presence-/absence analysis) and species level (presence-/absence and semi-quantitative analysis); to define ecotrophic guilds based on several parameters; to define different categories of fish species which inhabit the European estuaries; to provide the background for determining biology-environment links and biology-biology links; and to provide further fish-related information for estuarine management.
Data included here have been derived from the European Atlantic seaboard covering the area from Norway to Portugal and they have been selected for their quality and quantity and, to a lesser extent, comparability of methods. It is of note that most of the methods used are biased towards demersal and benthic species although the shallow nature of the estuaries dictates that pelagic forms are also taken (see below). Data are from published or unpublished sources or provided by workers from studies in progress.
SOURCES OF DATA AND DATA MANIPLULATION
The estuaries under study and data sources are given in Fig. 1 and Table 1 and the studies' main  features are given in Table 2 . These illustrate some of the similarities between the surveys but also indicates that there exists a large spatial and temporal database for estuarine fish assemblages. The assessment here largely ignores the temporal data provided by the studies and also the spatial information within any single estuary. The characteristics of the estuaries are given in brief in Table 3 and more fully in the references cited. The term estuary has been used in its broadest sense, as the transition zone between freshwater areas and the open coast, and is as used by the authors of the data sources, thus its definition may differ with area.
Many techniques are available for interpreting community data (ELLIOTi, 1994) but the analysis here has been restricted to the most simple multivariate technique, cluster analysis (SOUTHWARD, 1978; LUDWIG and REYNOLDS, 1988) . The available data were used to create an inventory of fish species for all estuaries and the taxonomy was standardised by removing synonyms; WHEELER (1969) and WHITE-HEAD et al. (1984) were used as the main taxonomic authorities. The use of common names in some studies and the merging by authors of taxa to family (e.g. Mugilidae) or group (e.g. 'gobies') provided some difficulty in merging data sets and resulted in statistical analyses being carried out before and after these difficulties were resolved. A binary matrix (of presence/absence of taxa per estuary) was created and the similarity of estuaries assessed by producing a Q-mode cluster analysis (dendrogram) based on the Jaccard similarity coefficient. The binary analyses were carried out for taxonomic attributes on both a species and family basis. Similarly, a semi-quantitative data matrix was created by taking from the studies some measure of abundance or relative presence of species and then defining each species according to the semi-quantitative scale: abundant (5), frequent (4), common (3), occasional (2), rare (1), absent (0). Thus species which occurred often in an area were given the same score as species which were in high abundance or biomass. The similarity between estuaries was determined by computing the Bray-Curtis similarity coefficient followed by production of a dendrogram using group average sorting. The semiquantitative analyses were carried out for taxonomic attributes only on a species basis. The biological characteristics of each species were then determined using literature and information form the studies and each species was assigned to guilds in each of several categories. A quantitative cluster analysis, again using the Bray-Curtis similarity coefficient and dendrogram production, was then used on the data showing the percentages of taxa within each category (guild) in each estuary.
This treatment was designed to reveal affinities between estuaries according to the functional groups present.
Development o! ecotrophic ouilds
This was based on several parameters: (i) ecological type, indicating the use and importance of an estuary made for fish; (ii) place occupied by a species within the water/sediment column, or vertical distribution; (iii) bottom-type (substratum) preference for benthic and demersal fishes, thus those designated as pelagic fishes were not included in this guild; (iv) food preference of each species; (v) mode of reproduction used by each species. This approach produced a total of 29 guild components from 5 guild categories. The designated guilds were:
Ecological guilds
ER -Truly estuarine resident species, which spend their entire lives in the estuary; MA -Marine adventitious visitors, which appear irregularly in the estuary but have no apparent estuarine requirements; CA -Diadromous (catadromous or anadromous) migrant species, which use the estuary to pass between salt and fresh waters for spawning and feeding; MS -Marine seasonal migrants species, which have regular seasonal visits to the estuary, usually as adults; MJ -Marine juvenile migrant species, which use the estuary primarily as a nursery ground, usually spawning and spending much of their adult life at sea but often returning seasonally to the estuary; FW -Freshwater adventitious species, which occasionally enter brackish waters from fresh waters but have no apparent estuarine requirements.
Vertical distribution guilds
These guilds give information on the degree of dependence of the fishes on the bottom substratum: P -Pelagic fishes, living in the main water column; D -Demersal fishes, living in the water layer just above the bed; B -Benthic fishes, living on or in the substratum.
Substratum (preference) guilds
This category has been used for the benthic and demersal fishes to assess the ability of a bed to support a particular species; it has been simplified with few categories: S -Sandy bottom, for species living solely on sand; F -Soft bottom, for species living on sand, mud and/or fine gravel; R -Rough bottom, for species living on rocks, stones and/or pebbles; M -Mixed or various bottom, for species living indiscriminately on any kind of bottom; V -For species living above or amongst the vegetation or seaweeds. The latter category has been added concurrently to S, F, R, M for species living among the vegetation on a certain bottom type.
Feeding guilds
As fish feed on plankton (P), invertebrates (I) such as molluscs, crustaceans or insects, other fishes (F), plants (V) and/or detritus (D) either singly or in combination, it has been necessary to generate guilds which allow for the combinations: PS -fishes feeding strictly on plankton; IS -fishes feeding strictly on invertebrates (crustaceans, molluscs); FS fishes feeding strictly on other fish species; IF -fishes feeding on invertebrates and fishes; CS -carnivorous fishes, but other than PS, IS, FS or IF; HC -fishes partly herbivorous, partly carnivorous, but not omnivorous; OV -omnivorous fishes.
Reproductive guilds
Three main reproduction types exist within fishes: V -Viviparous, giving birth to a 'free' living progeny; W -Ovoviviparous, giving birth to living organisms first enclosed in eggs; 0 -Oviparous, producing a certain quantity of eggs evolving into larvae and then adults. However, as most fish are oviparous, this category has been subdivided: Op -Species producing pelagic eggs; Ob -Species producing benthic/bottom deposited eggs; Ogeggs guarded by one or both parents; Os -eggs shed/protected in a nest or case or pouch; Ov -eggs deposited in/stuck to vegetation. Table 4 lists the species taken; the complete species per estuary matrices can be obtained from the authors. The estuaries each held between 22 and 94 species from 15 to 51 families (Table 2) . There was no significant trend with increasing latitude and the areas with the greatest taxonomic richness were the Dutch Wadden Sea and the Isefjord in Denmark (Fig. 2) . It is of note that these areas have been extensively studied, the studies may cover the greatest time period and that the fish records are from many different surveys. The data indicate a large variability in the middle latitudes covered, the area with greatest data.
RESULTS

Taxonomic assemblage structure
The similarity assessment based on binary data for species separated the Iberian and French estuaries from the remainder and then one cluster (Fig. 3a) . The Elbe and Mersey showed similarity then the Dutch and German Wadden Sea areas together with the Scandinavian Isefjord and Oslofjord. The analysis based on family data at a binary level and the semi-quantitative species level produced similar clusters but at a greater degree of similarity (Figs. 3b and c) . In general the estuaries were linked with a similarity ranging from 25 to 65%. 
Structure of assemblages based on guilds
The species taken in all surveys and the guilds assigned to them are given in Table 4 ; the incidence of species in each of the guild components per estuary is given in Table 5 .
Ecological guilds per estuary
The relative proportions of each guild varied between estuaries although there were few major differences between estuaries (Fig. 4a) . Most had either none or only small proportions of freshwater species (FW) although the Elbe had 31%. The greatest variability appeared to be in the proportion of marine adventitious species (MA). The close similarity between the assemblages is shown by the dendrogram (Fig. 4b ) in which the most dissimilar linkages are still at 70% similarity. The Elbe is separated through its high freshwater component and the Solway through its low marine adventitious group. The remaining groups are I (Tagus, Westerschelde, Humber, Oosterschelde, Voordelta and Oslofjord), II (Aveiro, German Wadden, Forth, Tyne, Mersey and Loire), and III (Abra, Dutch Wadden and Isefjord). The separation of the Wadden areas across 2 groups indicates the similarity of the groups.
Vertical distribution guilds per estuary
As there were only 3 guilds then major differences are unlikely (Figs. 5a and b) . The majority of estuaries had more than 50% of the taxa with a benthic (B) preference and then similar proportions of demersal (D) and pelagic (P) species (Fig. 5a) . The more southern estuaries, the Tagus, Aveiro, Abra and Loire had the lowest proportion of benthic species and the Abra had few pelagic species. The Fig. 2 ). 
Substratum preference guilds per estuary
The predominant guild was for soft bottom, including sand and mud, or sandy bottom, which were found in all areas (Fig. 6a) although the presence of these guilds is especially dependent on the sampling methodology employed. Fish with a preference for rough bottom were absent in the Westerschelde and Solway and low in the Humber, Tyne and Voordelta. The proportion of taxa with a preference for vegetation varied from 0% in the Solway to >30% in the Iberian and Scandinavian areas. The similarity analysis reveals few differences between areas; the areas were clustered at >80% similarity apart from the small group Westerschelde, Voordelta and Humber, while the Solway was separated because of the absence of one guild (V) and the dominance of a few others (Fig. 6b) . The absence of a guild preferring vegetation is unusual given the nature of the Solway which has extensive saltmarsh areas (see Table 3 ). Again it should be emphasised that few of the surveys included especially studied estuarine vegetated areas such as saltmarsh.
Feeding guilds per estuary
Most of the estuaries were dominated by invertebrate and invertebrate/fish predators with omnivores, herbivores and piscivores being in a minority or even absent from certain areas (Fig. 7a) . Each area has some planktivores although the proportion was always small. The catholic preferences of many species dictated that there was overlap in the guild definitions (see Table 4 ). The overall similarity as shown by the percentage block diagram is well-indicated by the cluster analysis (Fig. 7b) . Although all areas are similar at a level >75%, there are only 2 main groupings -the Tagus, Aveiro, Loire and Elbe are separated from the remaining areas.
Reproductive guilds per estuary
Although all estuaries had a large number of species producing pelagic eggs (Op), there was a large or larger number with benthic or bottom deposited eggs (Oh) (Fig. 8a) . The assemblage of certain areas, e.g. the Loire and Abra, was composed almost entirely of representatives of these two guilds. Most of the areas had a few viviparous (V) and/or ovoviviparous (W) types and all had species dependent on vegetation for egg deposition. The dendrogram for these guilds indicated that the Abra differed from all other areas, possibly because of the paucity of guild components, while the group containing the Elbe, Tyne and Mersey, which all had a lower proportion of pelagic and benthic spawners, was separated from the remainder (Fig. 8b) .
All guilds
In addition to each guild being analysed separately, all were combined in a single similarity analysis. The dendrogram produced after combining all guilds again indicate an overall similarity of >75% although the estuaries are in 3 groups with the Solway exhibiting slightly different characteristics from all other areas (Fig. 9) . Group I, at the highest similarity, contains the Dutch Delta areas (Oosterschelde, Westerschelde, Voordelta) and the Hum-ber; Group II contains the Wadden Sea (Dutch and German), UK estuaries (Forth, Tyne, Mersey), and Scandinavian areas (Isefjord, Oslofjord), while group III contains the Iberian and French estuaries.
DISCUSSION
This study has shown, firstly, the value of the guild approach and, secondly, the overall structure of the European estuarine fish assemblages. The guild approach is considered informative but has a fundamental difficulty in the amount of information available to assign individual species to a category. In some cases a species designation is uncertain or it could be assigned to two categories; if the latter then here the species has been assigned to the more frequent designation encountered. This subjectivity may have produced possible differences from original authors' designations where used. It is likely that many species may each have a combination of guilds within any single guild type; however, the number of guilds has been kept to a minimum thus making further assumptions about the species' characteristics. Furthermore, it has been assumed that a species will have the same guilds in all areas in which it is encountered. These assumptions cannot be tested fully without further spatial and temporal data. However, the assumptions hold in previous comparisons of estuaries (e.g. COSTA and ELLIOI-I, 1991; HOVENKAMP and VAN DER VEER, 1993) .
A further source of bias here, during the similarity analysis for all guilds, is the equal weighting given to all guilds. It is considered that some of the guilds, especially the ecological guild components, should be regarded as being of greater importance as they integrate other guilds and describe the overall usage made of an estuary and the time spent in the estuary. The use of the ecological guilds includes information on seasonal and spatial distribution where this is available although the absence of further quantitative information dictates that no weighting can yet be given to different guilds.
The dominance of certain characteristics of the estuarine assemblage as shown here will reflect any bias introduced by the sampling methods. For example, the estuaries were sampled predominantly by bed trawling or netting over the bed and although the methods differed with area, it is considered that the data are still comparable. The differing methods used in the various studies do not explain the differences in community structure, either at the taxonomic or functional level, although the predominance of bed trawling and other sampling will have imposed part of the similarity between surveys. The methods are likely to bias the samples towards certain guilds, e.g. benthic/demersal in preference to pelagic, epibenthic/infaunal feeders in preference to planktonic feeders, and soff/sand substratum in preference to vegetative and rocky/mixed bed species. However, as shown elsewhere (ELLIO'Fr et al., 1990) , the use of bed trawling methods in shallow estuarine areas takes a representative pelagic population, especially at the qualitative level but to a large extent also at the quantitative level.
The analysis here has allowed comparison both between the estuaries based on each of the taxonomic and guild approaches and between the patterns produced by the two approaches. The degree of similarity between the estuaries was higher for the guilds approach than for the taxonomic basis although this partly is the result of the fewer attributes being included. Based on different treatments (of taxonomic resolution and semi-quantitative/qualitative), the taxonomic approach produced 3 groups: group I contains the Iberian estuaries (Tagus, Ria de Aveiro, Abra) and the Loire which have similar taxonomic assemblages; group II contains the Dutch Delta areas (Oosterschelde, Westerschelde, Voordelta), and the UK estuaries (Forth, Tyne, Humber, Mersey and Solway) together with the Elbe; and group III links the Isefjord with the Dutch and German Wadden sea areas; the Oslofjord was not consistent across the treatments. The guild component approach, using information for all guilds taken together, also produced 3 groups with the Solway exhibiting slightly different characteristics from all other areas. Group I, at the highest similarity, contains the Dutch Delta areas (Oosterschelde, Westerschelde, Voordelta) and the Humber; Group II contains the Wadden Sea (Dutch and German), UK estuaries (Forth, Tyne, Mersey), and Scandinavian areas (Isefjord, Oslofjord), while group III contains the Iberian and French estuaries. The largest group in both treatments, of Dutch and British estuaries, are considered to illustrate a usual NW European boreal assemblage.
The diversity of fish species within an area is partly a function of the number of available niches and partly the area size (woorroN, 1990) . Thus, as found here, it is not unexpected that the large Wadden Sea and Isefjord areas had greatest species richness. Diversity also increases through biogeographical considerations, for example, the greater diversity at biogeographical boundaries. Some of the groupings produced are the combined result of similarities in estuary characteristics and sampling methods. For example, the Dutch delta studies were carried out by the same group (ROVENKAMP and VAN DER VEER, 1993; HAMERLYNCK, 1993) , and the Wadden studies were an extension of the same areas. Finally, although there was no consistent latitudinal gradient, contrary to suggestions by FISCHER (1960) and HENDERSON (1989) , the separation of the Iberian and French estuaries with both treatments indicate a strong latitudinal difference and possibly the separation of Lusitanian and Boreal faunas.
The analysis here gives differences and similarities between the estuarine fish assemblages but the physico-chemical characteristics of those estuaries is not known in sufficient detail to allow explanation of the differences. For example, there are differences in types of area -from the deep, muddy and typically fjordic Oslofjord, to the shallow, sandy and gradually tapering form of the Solway; the Riatype Aveiro lagoon and the lagoonal Isefjord differ from the major drainage estuaries of the Humber and Tagus; the coastal Voordelta and Wadden areas would be expected to have similarities; the Tyne, Elbe and Loire have been canalised to a greater or lesser extent. The Wadden, Isefjord, Voordelta and Tagus are the largest areas which are thus expected, with even a moderate diversity of habitats, to have a high diversity as shown especially in the case of the first two areas. The Humber and Solway have large uniform sand-mud areas whereas the Loire and Forth, for example, have muddy and mixed bottoms although if the latter have more niches available this is not reflected in species richness. It is of importance that the findings are complicated by the length of period of study -the Wadden and Isefjord have extensive time series, and the Forth and Tyne to a lesser extent.
Fish studies have importance in estuarine water quality evaluation and assessments of human impacts (ELLIOTT etaL, 1988) ; there is the high need to determine what is a normal assemblage and to assess what deviation there has been from that norreality due to human impacts. As most studies of estuarine fish communities carried out to date refer to anthropogenic impact detection, it is thus difficult to define a normal (natural) community. The estuaries studied cover the range of anthropogenically influenced estuaries: the Westerschelde, Oslofjord and Mersey are the most industrialised/urbanised, the Humber, Forth and Tagus are moderately industrialised, and the Solway, Isefjord and Loire have a small amount of industry and urban area. The analysis used here does not indicate that this subjective indication of industrialisation/urbanisation explains the differences in the estuarine fish assemblages.
The above illustrates the need for further detailed and quantitative study with respect to the features, especially anthropogenic ones, of the estuaries. All estuaries are subjected to diffuse and direct inputs of natural and anthropogenic materials such that the relevance and fate and effects of these with respect to the fish communities requires especial study. It is of note that the importance of the functional role of the various fish assemblages with regard to evaluations of large and small estuaries has not been fully quantified (e.g. BAIRD and ULANO-WICZ, 1989; ELLIOI-I and TAYLOR, 1989; BOYNTON et aL, 1995) . In particular, the estuarine cycling of nutrient and carbon and their transport to adjacent coasts requires an indication of the importance of the different guilds within the fish assemblages.
The groupings produced by both treatments and thus the fish assemblage status do not easily reflect the putative and subjective similarities of the estuaries' environmental characteristics. There appears to be an overall similarity in assemblage between the estuaries despite large differences in their physical and anthropogenic characteristics. Ideally, the use of further multivariate techniques would be valuable to link the biotic and environmental variables (as for the benthos, see ELLIOI-F, 1994) . However, in the case of fish studies, a lack of consistent and complete information of the characteristics of the estuaries makes it difficult to use such techniques and to explain fully the differences between estuaries with respect to their fish assemblages. It is axiomatic that a true comparison of the estuaries requires study effort to be rigorously standardised.
The taxonomic analysis based on family data at a binary level and the semi-quantitative species level produced similar clusters but at a greater degree of similarity than that using presence/absence data at the highest taxonomic separation (species). Studies of benthic invertebrate communities have indicated that taxonomic discrimination at lower levels of taxonomic separation, i.e. family, are suitable for identifying similar community assemblages and the effects of human impacts (WARWICK, 1988) . This feature is shown here for the fish assemblages where a greater similarity is shown between estuaries. The latter agrees with the suggestion by COSTA and ELLIOI-I (1991) in an earlier and less extensive comparison that although particular species differ between estuaries, the assemblages based on families are of greater similarity. Thus the analysis at the lower level of taxonomic resolution is considered to have value when assessing overall assemblage structure.
Similarly, and again following the initial indications given by COSTA and ELLIOTI (1991) , the similarity between estuaries based on functional guilds which incorporate biological characteristics rather than taxonomic identities, is relatively high. This is considered to represent the availability of ecological niches and the overall physico-chemical functioning of estuaries, Le. estuaries are inhabited by similar functional types irrespective of the taxonomic identities. Thus the groupings of fish usage of estuaries, initially proposed by McHUGH (1967) and developed further by RAEDRICR (1983) and the present and previous studies (ELLIOTI and TAYLOR, 1989) appear to hold for most estuarine areas.
Based on the present analysis, and the available quality and quantity of data, it is possible to define what may be termed a typical European (Atlantic seaboard) estuarine fish assemblage. The guild approach indicates that on a qualitative basis, such an assemblage has the following characteristics: -Ecological Guild: a majority equally of taxa of estuarine resident (ER), marine adventitious (MA) and marine juveniles (M J) (each 25%); a small number of marine seasonal migrant (MS) and diadromous (CA) taxa (each 10%), with few (5%) freshwater adventitious (FW) taxa. -Reproduction Type: the taxa encountered were mostly oviparous with pelagic eggs (Op, 40%) but many oviparous taxa with benthic eggs (Ob, 30%); a lesser number (7-12% for each) of oviparous taxa with eggs guarded (Og), eggs protected (Os) or eggs deposited on vegetation (Ov); with few (<2% for each) viviparous (V) or ovoviviparous (W) taxa. This indicates that most of the taxa (>60%) use sessile eggs, brooding or other egg protection which is considered as a mechanism for retaining the eggs and young within the estuary (RAEDRICR, 1983) .
-Feeding Type: most taxa feed on both invertebrates and fish (IF, >40%) or only invertebrates (IS, 27%); there are some other carnivores (11%) with a few (<8% for each) other categories (plankton, (PS), herbivores (HC), omnivores (OV)); there are very few (<5%) true piscivorous taxa (FS). These features reflect the presence of small and young fish present in the estuaries, but that the taxa are still high in the estuarine food chain. This supports the predominance of detritus-based food webs for estuarine nekton (DA SYLVA, 1975) and the central role of small epibenthic crustaceans and infaunal invertebrates (COSTA and ELLIOIT, 1991; MARSHALL and ELLIOTr, in press ).
-Substratum Preference: the fish mostly prefer soft bottom (F, 40%) but many also prefer sand (S) and mixed bed (M) and/or living in vegetation (V) (20% for each) with slightly less taxa (15%) prefer rough bottom (R). This indicates the preference for and predominance of soft-sedimentary dominated areas in the estuaries studied. -Vertical Oistribution: over half of the taxa prefer intimate contact with benthos (B, 52%) with half of remainder remaining close to the bed (D, 25%), and only 25% were pelagic (P). This reflects the dependence on benthic food but may also reflect the dependence on sheltered areas, the use of estuaries for protection (by turbidity) against visual predators, and hydrodynamically quieter areas near the bed.
It is again emphasised that the above characteristics are based on a qualitative (binary data approach) and there is likely to be some notable differences on a quantitative basis. Within the ecological guilds, marine juvenile (e.g. gadoids) and marine seasonal (e.g. clupeoids) migrants will be more important through high abundance (e.g. see ELLIOI3, etaL, 1990) than, for example the low abundance of freshwater or marine adventitious taxa. The reproductive guilds derived on a qualitative basis are not expected to change markedly on a quantitative basis. Within the feeding types, quantitatively the pelagic feeders may be more represented owing to the large numbers of, e.g. clupeoids, which inhabit estuaries for part of the year. Similarly, the proportion of pelagic organisms within the vertical distribution guild is likely to be greater (ELLIOTr, et al., 
1990).
It is not possible to indicate whether the typical assemblage defined here differs from other areas, e.g. temperate North American or southern (Australian and South African) estuaries. However, data for the latter areas exist and are suitable for assessing with the North-west European data. McRUGR (1967) and RAEDRICH (1983) gave the basic ecological categories but they did not give the proportions of each. Furthermore, although there are descriptions of guilds available in open coastal areas (e.g. WOO~ON, 1990) , there are few quantitative estimations of the number of taxa in each guild. It is likely that there would be greater numbers of pelagic and, for rocky coasts and seabed, vegetation dwelling species. Thus it is not possible to quantify here the major differences between estuarine and coastal areas.
Finally, it is emphasised that a greater analysis is required for all estuaries in order to determine and quantify the functional role of fish assemblages in ecosystem evaluations. This requires a quantitative analysis of the guilds, an analysis of the spatial and seasonal differences within an estuary, and the change of structure and predominance of guilds with distance downstream (along the salinity gradient, as shown in the Forth by ELLIOTI" etaL (1990) ). In summary, the input of quantitative fish-based information to the evaluation of estuarine functioning, including nutrient cycling and transport, is particularly required (see also 80YNTON et al., 1995) .
